Characterization of the secondary structure and stability of an RNA aptamer that binds vascular endothelial growth factor.
Thermal denaturation studies and spectroscopic studies were employed to investigate the secondary structure and stability of an RNA-PEG conjugate commercially called Macugen. The RNA aptamer is conjugated to a pegylated moiety, and the majority of its 2'-hydroxyl groups are methylated or otherwise modified. UV optical melting studies and differential scanning calorimetry (DSC) were carried out under different conditions to evaluate the effects of Na+ and oligomer concentrations on the stability of the secondary structure of the RNA oligomer. The results of these studies indicated that the T(m) of the RNA is independent of oligomer concentration but dependent on the salt concentration, in a predictable fashion. Further, the DSC melting profiles obtained under all conditions were highly reversible. Circular dichroism (CD) studies were determined under different salt concentrations, various RNA concentrations, and temperatures as well. Together, the thermal denaturation and CD studies provide evidence that the secondary structure of the RNA oligonucleotide is a stable hairpin at 25 degrees C and that the thermally induced hairpin to single strand transition is highly reversible.